Induction of tolerance to heart transplants by simultaneous cotransplantation of donor kidneys may depend on a radiation-sensitive renal-cell population.
To determine the mechanism by which cotransplantation of a donor kidney and heart allograft induces tolerance to both organs in miniature swine, we examined the renal elements responsible for tolerance induction. Recipients received 12 days of cyclosporine, and transplants were performed across a major histocompatibility complex (MHC) class I mismatch. Group 1 animals received heart transplants (n=5); group 2 animals received heart and kidney allografts with no other manipulation (n=4); group 3 animals received heart transplants and donor-specific renal parenchymal cells (n=4); group 4 animals received heart and kidney allografts from lethally irradiated donors (n=7); group 5 animals received irradiated hearts and nonirradiated kidneys (n=2); group 6 animals received nonirradiated hearts and peripheral blood leukocytes from swine MHC matched to recipients and becoming tolerant to donor antigen (n=2); group 7 animals received nonirradiated hearts and donor-specific peripheral blood monocyte cells (PBMC) (n=2). Animals in group 1 developed vasculopathy and fulminant rejection by day 55. Animals in group 2 never developed vascular lesions. Parenchymal kidney cell infusion (group 3) did not prolong cardiac survival. Animals in group 4 developed arteriopathy by postoperative day (POD) 28. Group 5 recipients accepted allografts without vascular lesions. Adoptive transfer of leukocytes from tolerant swine (group 6) prolonged cardiac graft survival as much as 123 days, whereas donor PBMC infusion (group 7) did not affect cardiac survival or development of arteriopathy. Radiosensitive elements in kidney allograft may be responsible for tolerance induction and prevention of chronic vascular lesions in recipients of simultaneous heart and kidney allografts.